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(54) METHOD FOR MANUFACTURING TFT ARRAY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve uniformity of 
a film thickness of a photoresist in a halftone part of 
a photomask. 

SOLUTION: A method for manufacturing a TFT array 
comprises the steps of constituting the halftone part 
of the photomask as transmission/cut-off patterns in 
which transmission parts and cut-off parts are 
alternately provided, and increasing an area of the 
transmission parts disposed at both ends larger than 
that of the other transmission parts. 
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[0040] y-bs&2 1 2±.ijom y )-^ov-xm 
mat, b i>-mm®c t ix . mmm 2 2 

0. n + S i : HM2 1 8fcfln£a-S i : H^2 1 7 

wmizmisov-z.mfflitmmiz& 

[0041 ] Z0)X5WMi1iZX'7XlfZ0)9M:l4ih 
9*®m*h. WTs Z<r)^-7Y-y?X9{Z^X 
hzrffiffl LTV */fm.V>*bl' : JXbX'&iX 

[0042] 4-f, *M/yX>^l,«C^Mt 
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x v corns. ^mmc imtfL2tit> . 

[0 04 33 -*. *hls3;xh0>JRa*VHMBA£ 

wx htf&ttKmzx'mft&mmAzmi-fz z t 
i o o 4 4 ] * h i^'x h«o/f §a*?fv^K$B zmfct 

[ 0 0 4 5 1 * h-?X?±£. «3t3td»iSiW&««. 

tizx*). mi $ c . mma. mBnmmmziEm 
m?ffi.m*$>%&* w : jx vw-ytmsL-th z t 

ISX'TjkZtli. 

[0 04 6] minxoizxh-zxinzx&nft&nm 
stiot, mmiz*hui;x}-<vmMm®A>m 
«B>«wc (mmizo) tzhzttfrnftztib. 

[0 04 7 3 U)>L. ??£f&8tSiim9XWRLt: 
USB. ««C£#jSW:»£. ^BW^hU-v'Xhc?) 

b i^*B#ia^jD tfc o . h v vx v com 

[00483 JD^T. -tk<0»Rte*f h 

h k'* { ± t X v . 

[00493 * h Vl/X KORJf aq^-fc$r*KH«0 

[00 503 06fc^U:ft3foa*hv*?SHlfc:fc 

&t3k2bV&K&t£JmizmELXffi!$.ZtiX^ 

£t£J§£<0. «JlSB**$T'0*b^X}^JgtI¥£ 
01 3fti%LTVi&. HRWfc. 1*9*9 -wife 



i-ffi a tcKfi#& fcfc*a? i , i-ft a + b lifcff-jg 
k#i.l>.Ii: tfTZ h. Lfc^oT. 013 C&V v? 

[0051 1 ^-ffia^iatfaot'MH^v^i^. fii£ 
bo* h ^ howvttff«A«)iui^n^ ( o . 

5) X-hh. ^8:atf>fftg0 t O. ljum&S;Lfc*£. 
««BO*hU> f ^h<!0JBJi3& t l. 0. tfcfcfcfBWA 
fc IW b % -> £ 0 . S> i> V »tt * h U h <0BW & 0 . 

[00523 fs£*<0. HKWfcT FT7 W fcJKW 6 
fcfc*>#h-?.X?tf><+SIft»i±0. ljumJ:9i>:** 

<o* i?x v omrnv i.o. t%b-h$m a t n« 

t=5:-5^0. S>!»Ui*^i^h<7)Hfftf0. "t**) 
t><St«Ci:lltPk*->fcO-tS. i«fc»IW*B*JB« 

[0053 3 ^CT*9Gtt«SNITU. *V?X?cryJ,- 

WTt-ri. ztuzx*). ffl&B<7)*h\si;xhimft 
mzffi* o . h i/yx h *«jf < xr v v 
y/B*w* h wx vm&m&mi^tL <o . a^wc 
* h v i/x v em&F&m. ttz*)i-z>zbm<% 

[0054 3 $ ^(C. iSg/»^-^^ffi^Sr 
±0. 0 5AtmfcTFi:-M>C:i:£J:9. ffl«Brt<0*h 

tz%£X'i> . * hu vx v mmBGa&te&ttum 

'J? I . ^ilg^^St 0 iftLb&fBTfig k *4 . 

[ o o 5 5 1 s 4>t. -txcommzMLwmcD^-y h 

lum&Tb%Z£olzm.V>*h-?X?&milll. Z 

tihn* v ■vzttom txmyez'tt ozbtzx*). 
m«D®.mB<mv>®m<7iii zmi-r&zbtfx- 

S»«C* KW* h Ol^*¥^*% tfc 0 -Th Z b 

-y<7)i^O«f^o#*i±0. 0 5/imUJlTk^l>«k^ 
(CS^ LT ffiitWf. «3K«<0»3E«3&«tr < Z b 

[00 56 1 Zcrykotc-frh-ixfZmmiXKYV-J 

xw->2\9*m&ii.. t?w,2cn>mmm2 2 

Jfit*. O^Tn + S i : H|^2 1 Sfelt/a-S i : 
HM2 17$rX-y^>'^-ri». uWl-zfy/littx 
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tfHC l i&tMkmfztCFtZjEjStftb-rijf 
X, CF,t0 2 cT)jg^X s SF 6 Z3=f8,ftbt&#X 

ftX'fr-X/cZimZitX o tth&ftCO n + S i : HH 
2 18*5«tt^a-S i : Hffi£2 1 7<i5X0^fll.. £ 
fc, FEIS^H$a^ft^£A;^&£rtTC P& 
i:tSg£1-.i.^Fa53 0 3^. SflimiS&it^ftMgJ) 

KfcUTte. i^IgT'n+Si : H§|2 1 8fcJ:t>"a 
-S i : HJ£2 1 7£|$£LTi c fcO (01 1 
(a) ) . 

[0057] oi,vt\ BflfT*?*-?*:^* M/y'Xh 
*>JRJ5£ f&MX'Z h 7*7*7 2: ffl v vc T y : s V 
\\ *YVi?XhZm^Xffl&&ti^*YV : JXhZW. 
9B&< (01 1(b)). lcr>t£ffl&A(7)7UhU : JX 

ft%B*&miXiS<. ^fc, n + Si : HM2 1 
8. a-Si : HR2 1 7Hfc£-*"£R«>K?'f x??- 

[0 0 5 S3 ic7)i:#, fltrie*Nv^^y^-ytJ:0 
B#S*ifc*«B-e<0* Fl^'7. FOJtgJS^-tttflUi? 
TJbSfcft. *F!^**FS<3ffiH^fltifcfc9. *F 
l/^hi*i#@Dmi4ll, *Fl^'*F&k*?7 F 
<0®M4*iiritifc=flr*. B®t&(7)*hWjAh<m 
*f£<7)ffi$A<7)* WitX F OMWfi&fib* 0 , T F 
Tf-r *;HK2 2 6O352c0^S«2 2 0^*SrIi| 
Kff=5: 9 it UcA^T, t < iCTFTcOf-r 

[ 0 0 5 9 ] ««E^IW«C»t6«II^fcA 
'Cft^TOI-K T F T l> , iOTFTi^ 

i^S-IfC. U^MBW*^t-fSii:36niriBi: 

[0 0 6 0] Olr->T\ ^igBOtf FWi'XF&l'&iU: 

2 2 6<0®2?)gmftl2 2 0£>7x-y F&iHttF? 
4 X 7 f - y ^ f TX •yf-yy-ff.,, 
[006 1 ] oivc. il^<i:fcTFTf-Y*A«2 2 
6<7)n + Si : H^2 1 82r h*5-f x-y f-y^tt'K 
OHfeS. «fiMc*hU^h2l9&i9KtSifc-C»r 
£<9A':?-y£$j£tl> (011 (c) ) . 
[0 0 6 2] OIAT\ S iaN^S i 0 2 &i:\ fc&V^ 

Jt«H«2 2 2*jRil-r*. y-MP». V-xm 
attJit^KM ym&Sfab'izay?? F*-/i-2 3 3 

|£U ov^TCF 4 ^i:*<7)^*xSrffl<,^F7^x-y^ 
hX yf-y/^-Ca v^^ F*-;U2 3 3 



& (01 2(a)). 

[0063]OW£\ ITO, Sn0 2 , InZnOfr 

frhtzh mmmm $• ms& 2 2 211:^17^ is 
» cvd. epfija. y^y^&*if«)*ifeTW 

•y blZX 0 B^mS 2 14, ±$A -y F 2 1 5 

flS (01 2 (b) ) . 

[0 064] §4>(C. GKMiLTWQrk^. TFTTl^ 

^mzm&i ; &xL, t?t< h y ?xm&T<x 

rvMBfcth* J3Lh«©ISfc:J:-oT. TFT7W 
ilPHx Srfflv v£7 9t 4 7"? F 'J 9 mftf <t X? 

[006 5] 9m/m%2 

mmcommix-it. *hvx?<7)m&/imw-><7) 
7.7£. sa/»^^-yoi-ffic7){f^^A J ±o. 

l^mtlT. M^L<t±0. 0 5Mmt[Ti:^l>J:3C 

sHK-r s ; 1 1 j: <o . n-mftmx-w&m^m, 

m&WtMmit,r>\^b IX t , WK^ffiKBISH-C 
[0066] JSji/ji^^-yS-ffl 

mo&^zzwthzbzmb'ti. 

[006 7 ] *ldfe<0JB!Bt:J:*7*Fvx^^'C^- 
>SH3$:014t^-r. 

[0068] 01 4«0-7X7^->'SH3{i, 
C0.^f3feS:)g|lrrSTS«A3fc, ^Fl^^'XFA-^-y 
2 1 9 C0««B tcStJCE-r 5 a- 7 h - yffig B 3 i: SrW 
LTfcO, A-7F-y*«B3s!(t. 
SPi: jBjlgS b SrSatEB Lfcifil^BBf^ - >T-ffl 

SHI fclHl-T'S)!.. L* l L,t¥*0-?X7A^-ys 
HlTti, 08fciyf09tC*L^J:d^, HCfBABB 
«0Sia»ftifi-C»3t**OFfi * F V VX F OKflWJS 

[0069] *i-C*50tOW!B"?tt, ^fe^SiigP 

no mffimzimtzmmp e i ^ffias-fficoa® 

[0070] M^O^jigKP E 1 (i-e^m*$ a 1 . 
■cl?*9. Rk09a«PE2ttJl$a2, Hc2T' 
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ifeft. 

[007 1] jgjfigBPE lcOASa 1 kj§j&3!PE2cO 
*$a2Sral>a2k-fftk. m&UVWffliPEl 

<0R3fc*£itllflS k<£. a2 + 

0. lAtm<al<a2 + 0. 5 u m£0©HT'$>fr.lf* 

<Ik#T*#ft, fflk LT, al=a2 + 0. 25,um& 

kaw^ift. 

[0 0 72] >i$gBPE IffMc 1 tjgfi^PE 

2<7)©c2$:. c i>c2k-t6fc. aaawj^uip 
Ei>PE2t^ , 9. mmB^m&^mtmimm^ 

it&ZttPCSl. k<(Cc 2 + 0. l/*m<cl<c 
2 + 0. 5x/mOiEHrtT$)ixii'*h-7X^yN'^-yco 

LTcl=c2 + 0. 6jum,&k>'$>ft. 
[00 73] ifc. *hVX?VN-?-ycoagjSki§j&& 
PE 1 kcOSigtb 1 s fcitfajMPE 1 iSiiSBPE 
2cO*Vtffjg«0ft$b2£. b2>b lktftk, 

0. I^m<b2<b 1+0. 5;umcOteHl*lT'<fcix(£ 

tZkifi?*t». mtLXb2=b 1 + 0. 2 5wm=5: 

k>*$>ft. 

[0074] fcLB$*#: J: 5 (c. 

««B<oJMiJ{=jfi^<«ifiajS«o#]^*«*Si<!Sr 
ft ct 3 CRStft i k tc J: o t . B coJOjfiiiT'co 
fSftA£ltH)n£ii\ ^B^«c^S5t»^-ttSr^ff 
t-tft.rk* { T'#ft. 

[ 0 0 7 5 ] ifc. ««B^)||3iai*^-fc:t-ftfc«>0 

fflv^ft k S ^cifej-ft^fi-t £#ft i k ft . 
[0 0 7 6] fifflf)#hvJ*?£ffiHll/C. »j£Silft 

k&ft. 

[00 77] R-fflgfttc^l££ftft#ffi«B(c 
OVvtti, -7^^/N^-ycO^tffial, a 2. bl, b 
2. cl. c2<75*$S#HgflrC*ft^-7h->'-? 
^^fettfla-fftifc-C. H-fflKrtfc»J*Sft.fcfI«B 
co* h u h oMJfcoiSa-tttffi*? k 3rft . 

[0 0 7 8] ifc. ^fi4*h^X^<7)Sji/»^ 
-ycOHiEli:, #H»cOTFTcoM$B£m'&<. I? 



«rif««ri»C t> EflW ft £ k #T'# . |l|«tc* h U 
: Jx l>co§|Jgco*rt£iytf k t ft C k ft . 
[ 0 0 7 9 ] UK*?*i±tf#B**>TFT$rir 
CO. ra-»«rtK»jR$it&#fll«B<^*S^HSK 
k-fftdkT, ^JSBC0*hU-xXM^*cO^|-tt^(fi] 

#fi^£*IMjLtftC:k#T-# . #®£ >9c0l*]±# 

[0080]? £tc. ztibfS&S&f-is «k^#B*C0T 
FT&k'co. H-SRrtt»jSS#i.ft««ttBK:o^ 
T, -VX^^-ycO-tffia 1. a2, bl. b2. c 
1, c 2cO*&$* J |5|SJKT'J)ftVN-7h->"7>?.^2r 
8ffitftClkT\ H-aHRrtC»jR?^ftffl«BiO*b 
U h WRJS^-tt^fijff k fcft . 
[0 081 ] &it0$!B3 

gftDJKB 1 fcJ:tf!!$£<0»S2 ktiB'JcoJBttWW 
ft. 

[ 0 0 8 2 ] 07£* L£fi!*<0* h-?7.? S H 2 £fc 

* h vx^co^*t^ Ofifrgcofgd &3tf ftiSifiSB 
k. *hv^^<0^«K-bfcOBf^<0||e^#tftifi3t 
S k Sr3cS{=iStt^^. h 7-f 7°ttT'& ft . 

[0 083] zeffiA/WRW-yizh^X. 

M^^hORWi013no±3C=Srft. *Sd 
+ e k fig Lfc . B d c0^ifo>»31 0 x?wmtf 

ami*, w&BnfthwjzhnwimmmAnw* 

OiWtt (0.5) T'&ft. (SdcoMH^O . 1 jumt 
jHi.fc«^. B^c0*hW^Xhc0)i/f*il. 0, -f 
^t.*>fU*Ak|5l^k'5r^^ t ). J>ft^{i*M^^xh 

[0 084] HRM^TFTTI/^&MtS 

^fcA. 33i/»^-ycO^-}£i^tcJ: , 9. M«B 
co* h ki^'x h<0|RJI*J l.o, -T^^^ffiJigA k 

•t ft i^co^g 4 ■) ffiT a«£ t-n . 

[0 08 5] ^iT*HitcOJgSf(±. *hvx^co^- 
^<kt^/»^-ycoi-^^MS:±0. ljum 

art?**, ztiizx*). m&B0>*hi<iszhtfm- 
mzffiik Ltz*).mz*buisxhtfm<m'>xTy>' 

* M/»h fcfe O-fft i k < «r 

£4>K, asi/aaBf/^-y^tffiBui^to. 

O5//mtlTk1-ftC:k{Cj:0. ««Brt<0*M/^ 

sr<oa« b cop h mzmzifh-o % mma 
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[ 0 0 8 6 ] $ -&<7)mmztt y 

\°? - v cor o -£ ? -*t 

fci:y5l3ta<7)i|i d + e <7)ii£<7)lf #0 . 1 /i m 
*^X?££fflLTig3fc£firft?Ci:lc«}:9. 

b h i^ : jx v tfrnrnzm* tt:*). mzmmiz 

it&Otf **± 0 . 0 5 ju mVXfttch I o (CjStR 
£> .It 

[0087] HM<7)»S4 

%mv>mtstfi$^\vzt Lxi>^ mttommmx- 
nmmm^z imt t>ti, * yuhx hw%wmz 
mxitz o - mmz* h v vx vomftkm. ttz 

[0088] *9m<mt®i. mt/itmw-y&n 

[0 0 89] *$m<Vfmiz£67* hvxfWf- 
ySH 42:111 5 fcjjrf. 

[0090] HI 5CD-?-X?^;?-ySH4{i, fSft«l 
W.«W36&aMftftfR«A4i:, ^hU^h^-v 
2 1 9<0fWBfc»J6f &;\-7h-y<H«B4i:£# 

, ^ _ yflMS fi4 ,6T\ H7£^l lif&kWZ? 
n?-ySH2tn-X'hh. U>U W&)vx?j* 
?-ySH2TJi, l28fc<kt/[a9HSLJt±at, # 

BWaW <«r->r Hot ir^fcHMM 1 *-**;. 
[ 0 0 9 1 ] * £ -C**ttO»!B-«i . X N 5 r*<0 
»M*>Pi«Mc*E>'«*--yi: UTSSBWPR 1 . P 
R2, PR 3. PR4£f£(t. mm<0ffimX'<7)®% 

[0092] #58B»PR1, PR2, PR3, PR4 



[0093] ,I<7)i:£ s d<e. f>0. lAtnu g^ 
0. 5Atm. h>0. 5jJimt%hS:oliZm&/ : &W* 
^-y*»l(W-ft. SfiB»PRl. PR2 . PR3, P 

«B^BSgaSOlS3taS:Jft!lDT#&. i:<(Ce-0. 5 
wm^dSe-O. li<m N 0. ljum<f<l. Ou 
m, g>0. 5u.m. 0. 5/im<h<2. OjumcOje 

®X't>tHf * wx9*9 -ynW&HtXnWBft'?* 

&z&mzthzktfx'£&. 

[00943 0flfcLTd = l. ljunu e = l. 4/z 
m s f = 0. 3um. g= 1 . 8 jum % h = 0. 9jum 

[ 0 0 9 5 ] $ fcfc. X b vA TRVZ&l&m&Z ZX 

mmcommt-m k mx hyj rwmmmx 

M^ffi^ftSit*^**. 0. l/<m<k 

<o. 5ume>fflg&ftX'*b-?x?w-y%i&m- 

[0096]®8S(c5S8S§eSPRl. PR2, PR 
3. PR4^iS(t4Cfc«Di, j636IS5*|g§aj?-frS 

bcd* ^^yx^ muLtzmmmAom 2 vmm® 

OWtt!:^, fc<CTFT<0***/HJ<7MlM 

[0097] HI 5<?V\-7h-y~?X?$:mmiXB 
ULLtzrtihl'ifXW-ynmZii. 01 6tS?t« 
S@WJ:pt*4. @16(i. tfhl^xbcOJISSrfi 

^bUTV^I.. */c % HI 7li01 5<DJ\-yV-y-7 
Xy-*®mLXmytZ'<7%'>t:lS&<?>. TFTTl^^fH 
®tcfcttl»SS3t*Srx5a^-^3>' (-fe-f a— f 
7;MV7S: L I LE) LfcttJR-Cft*. filAtt. ^ 
-7 h-y-7X^*^^«^S3t«^ l i: Lfeffi»fi 

[0098] 

ySab-yayitt :H^«^gll=0. 436/im 
Xx-yA'iOt^UyXO^PSt (NA) =0. 1 
ffitMzt-Uyi/ (a) =0. 5 
[009 9] 088Jt^9£*LfcfiS3lW>rth-7X? 
hJt«cLT. B^^*HcB«l«B«T'<7)|l3tl* { ^-i:=5r 
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[01003 mmmms 

mmmmm i *n immmm urns. i 
o 5*^ss«i2 1 4 tm$?imm<?>y-mw:2 1 

2 («^l;SS2 2 l£#>fcT^I>) 

fi£$ai., U»JCs On gat etiilKWlT 

6t« Lfc*. &#§ftm® * y- htm t mmcjb a i 

[0101] 0KHS:|1 1 8 C^-f . ilTfiSftft 1 

0 5ii&aiitti 2ot««sii-cv^. San 

[ 0 1 0 2 ] 0 1 8 C^U: J: 3 &ftaEilfltji?)$ B B B 
[0 10 3] 01 8fcJ:tf01 9(CSrf idle. £aE 

&£jIem 1 2 o <ft»«s«s2 2 1 ) tmzm 1 

20*ifc*>y-MMl0 1 (y-Mi»2 12) t 
SKfcfet&IEIISIftfliUll 2 liKfll^i. ft 
il£tft 1 2 0 (ftft&fiSS 2 2 1) uy- hiEH5 1 0 

1 (y-ME»2 12) fcHMTOTPWfc, oitOJfS 

i <o»wc»jjc"r4 i k tff* l < . ftauissi 

* ffl t* 1 2 1 liiWr< i t hSIft 1 0 1 t^Hf 
&35# l 2 4 Cfcwniy- i o l timm?>tt 

i. sasasismuii 2 iod^s y-mai o 

1 ti&tiB»mii* y-hwmi o 1 fcHttra 

[oi 04] nm<mm<> 

WHLfc*«, d»i»«£JI3lT& Sln-Plane- 
swi tch i ngt-K<7)MfU7M^t\ T 
F T 7 V -f BJirt 4 fztb<7)f<*X Ofliffi 

(i"B««®2 1 4iimmmmmx'hi&miz%< . c r 

&t"cD&jST£>J:V\ *S(MO#JR*)TFT7M <W 
ffl0£02O£*rf. H^#.^##tC?V->T 
(±. 02, 01 9fcPlti<D£tefflLT^S. 020 
( a ) fc*5WCHX*S2 1 4(2:01 3(b) OXgT* 
imtl. 02 0 (b) fc*SWCiS3Smffi2 3 2(2:01 

2 ( c ) OHM V«S2 2 5»jS^FtH^t»j«-f 
6. 013 (b) nifflWto&W 
[01 05]Htt^BH7 

HMO^JSl^^LlliS0^6tfcV^<i, ¥3MMi 
{±a-S i-CJ>o^*i % Poly-Sit^-o-Cti 



[0106] 

"tSfeftt, *Kvx^(7)^«ffiJg. i<l=A-7h- 
®mfa±.ZithZttfXZ. 3XMS 
[01] 7?T 4 7Vby?*ffi B B a T 4 XT* W«9EI88 

[02 3 0 1 cor^r >r b 'J ?*ffiA? < 
«TFT71/-fC-5l,>T. ¥M£$#JfcfcXT^L£0 
2(a)k.02(a) <7)X-XffirS£Sl;bU:02 

(b) x-hh. 

im3] m2cDTFTTuj mmmmwt&mx 

[04] H2«TFT7Womt3MfcRW-4BlT 

H3tgi*«<lS*a*>-fBlf*i. 
[05] H20TPT7M««atiai*RW - *Bf 

[06 ] h->-vX;?<7)n?-ycD-^£:^U: 
ETC* 6. 

[07 ] h-y vx^^A'^-yco(3*^JSr^ 

[08] *M^^K0BIW^fli*tt^-f4fte!CHT* 
4 0 

[09] TFTT^-^^ffilCfcltSH^aryiil/- 
[010] TFT7U-f<0lBtISeil"!W4a-C* 

-s.. 

[01 1 ] TFT7M<3l8ftl8£KWSI2'C* 

0.01 oiz3\ztfc<xumb-?mx't>&. 

[012] TFT7U-f<OWtCS*KaW-40T» 

[0133 mssmw-yv-tmgb. *m^^ 
[014 3 *^<n%m l zz.h7*Y-?7.9<r>n9-y 

0>-m*tmx'$>& . 

[01 51 *mm<nBmz£h7 * <r)j*?-y 

rtat&M z$a>-mx'h h . 

[0 1 6 3 * h W^'x h/t*-y«0!W4tf|j£iilBJH-4 
[017] TFTTU-f^ffilCfcttSsSifclarv-^^U' 

[018] ftiiienflijto^BT >r xru^f toivc . 
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